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(54) DATA RECORDING METHOD AND DATA RECORDER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To permit the assurance of an animation image recording 
time at a supposed recording rate by executing the assurance of regions as a new 
recording region with a recording region calculated to be necessary for picture recording 
and an already recorded region. 

SOLUTION: An encoding system of MPEG data includes two systems; a fixed bit rate 
(CBR) and a variable bit rate(VBR). At the CBR, the sizes of regions at two kinds of the 
defined rates may be determined by the product of the guaranteed recording time and 
the transfer rate. At the time of the VBR, the simple guarantee of the recording time 
cannot be made by the fluctuation in the transfer rate. The assurance of the continuous 
region at the average transfer rate of the region assurance at the maximum transfer 



rate for the recording time guarantee or the assurance at the minimum transfer rate for 
recording more data exclusive of the video data is selected and determined. From the 
final logic block(LB) adjacent to the LB of the animation image recording region 304 to 
the innermost peripheral LB of the effective recording region of the disk are assured as 
a region 309 for static image data. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The 1st record section which records the data stream for 
predetermined time for a record medium, It is the data-logging approach which 
records by dividing into the 2nd field other than said 1st record section. To said 
record medium as said 1st record section Secure the record section 
predetermined at the 1st predetermined record rate for chart lasting time, and a 
data stream is recorded on the 1st record section. Whenever record to said 1st 
record section is performed, the image transcription time amount from said 
predetermined chart lasting time to current is lengthened. The data-logging 
approach characterized by securing a field for the field which found the 
remaining chart lasting time, computed the record section required to record this 
remaining chart lasting time on videotape at said 1st record rate, and was 



already recorded as this ** **** record section as the 1st new record section. 
[Claim 2] The 1st record section which records the data stream for 
predetermined time for a record medium, It is the record approach which records 
by dividing into the 2nd field other than said 1st record section. To said record 
medium as said 1st record section Secure the record section predetermined at 
the 1st predetermined record rate for chart lasting time, and a data stream is 
recorded on the 1st record section. Whenever record to said 1st record section 
is performed, the image transcription time amount from said predetermined chart 
lasting time to current is lengthened. The field with which the field which found 
the remaining chart lasting time, computed the record section required to record 
this remaining chart lasting time on videotape at said 1st record rate, and was 
already recorded as this ** **** record section was aligned, The record approach 
characterized by reserving a partition considering the field already recorded as 
the called-for record section as the 1st new record section only when difference 
with said 1st record section is on a predetermined threshold. 
[Claim 3] Said claim 1 characterized by securing the field for size of these data in 
the location which separates from said 1st record section most, and recording on 
this field if the data which data size decides are recorded at the time of record 



and data are inputted into said 2nd field at it, or the record approach given in 2. 
[Claim 4] The 1st record section which records the data stream for 
predetermined time for a record medium, It is the recording device which records 
by dividing into the 2nd field other than said 1st record section. To said record 
medium as said 1st record section A partitioning means to secure the record 
section predetermined at the 1st predetermined record rate for chart lasting time, 
Whenever record by the 1st record means which records a data stream on the 
1st record section, and said 1st record means is performed A record section 
calculation means to compute a record section required to lengthen the image 
transcription time amount from said predetermined chart lasting time to current, 
find the remaining chart lasting time, and record this remaining chart lasting time 
on videotape at said 1st record rate, The recording device characterized by 
having a record section modification means to secure a field for the field already 
recorded as this ** **** record section as the 1st new record section. 
[Claim 5] The 1st record section which records the data stream for 
predetermined time for a record medium, It is the recording device which records 
by dividing into the 2nd field other than said 1st record section. To said record 
medium as said 1st record section A partitioning means to secure the record 



section predetermined at the 1st predetermined record rate for chart lasting time, 
Whenever record by the 1st record means which records a data stream on the 
1st record section, and said 1st record means is performed A record section 
calculation means to compute a record section required to lengthen the image 
transcription time amount from said predetermined chart lasting time to current, 
find the remaining chart lasting time, and record this remaining chart lasting time 
on videotape at said 1st record rate, The field with which the field already 
recorded as the record section called for with said record section calculation 
means was aligned, The recording device characterized by having the record 
section modification means which reserves a partition considering the field 
already recorded as the called-for record section as the 1st new record section 
only when difference with said 1st record section is on a predetermined 
threshold. 

[Claim 6] Said claim 1 characterized by having the 2nd record means which 
records the data which data size decides at the time of record on said 2nd field, 
securing the field for size of these data in the location which separates from said 
1st record section most in said 2nd record means, and recording on this field, or 
a recording device given in 2. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the technique of recording 



efficiently data streams, such as image data and voice data, and data, such as a 

still picture image, on a record medium. 

[0002] 

[Description of the Prior Art] A random data area is separately secured to a disk 
for a continuation record section and static information, such as a still picture, for 
continuation data, such as an image, and there is a technique of recording 
information with the respectively same property as conventionally shown in 
record media, such as a disk, at JP,8-212708,A as an approach of recording the 
information which needs a continuity like image information, and static 
information like a still picture on the same disk. 

[0003] Drawing 9 shows the information arrangement on the disk by this 
approach. The random data storage area 1100 and the continuation data 
storage area 1 1 01 which record random data are prepared on the same field of a 
disk. It is divided into the periphery side logical format definition information 1 102, 
the continuation data storage area 1100, the random data storage area 1101, 
and the inner circumference side logical format definition information 1107 from 
a periphery side. The continuation data storage area 1100 is divided into the 
continuation data storage area 1103 only for playbacks, and the erasable 



continuation data storage area 1104, and the random data storage area 1101 is 
divided into the erasable random data storage area 1105 and the random data 
storage area 1 106 only for playbacks. 

[0004] Thereby, retrieval of the whole file, such as a full-text search, can carry 
out at a high speed from that possibility of playback according to reduction of the 
track jump of a disk head to the time of the increase of the continuity of data and 
image reproduction since random data are not intermingled about continuation 
data, such as an image, of breaking off becomes small, and there being no huge 
continuation data in the same field about a random data area. 
[0005] Moreover, in an information recording apparatus as shown in 
JP,10-341402,A, there is the conventional technique of recording the thumbnail 
which is the contraction static image of inner circumference to said image data 
about image data from the periphery of a disk. As shown in drawing 10 , this 
records image data (1204-1209) continuously from the periphery side of a disk, 
and records continuously the thumbnail data (1215-1210) corresponding to each 
image data from the inner circumference side of a disk. 

[0006] Although recorded from the inner circumference side of a disk, since the 
size of thumbnail data is decided at the time of record, at the time of the writing 



to a disk, thumbnail data move a record size part head to a disk outside, are the 
same direction (1217) as the write-in direction (1216) of the location to image 
data, and write data in the larger one from the one where a logical-block number 
is smaller. Read-out in the case of displaying two or more thumbnails has the 
advantage that it can read into a high speed continuously from 1210 to 1215, in 
drawing 10 . 

[0007] moreover, since the information that each data size is comparable is 
recorded about a thumbnail, even if intermediate data are deleted, possibility 
that the size of the released data area will be reusable becomes high, and can 
control generating of the fragmentation (it became impossible to use it on the 
record medium which will be generated if informational deletion and record are 
repeated — small — block) of a disk field. 

m 

[0008] 

[Problem(s) to be Solved by the Invention] However, since the size of each field 
is fixed at the time of a format, even if modification of dynamic size is impossible 
and a record section is located in a random data area, when a continuation data 
area fills, as for continuation data, record becomes impossible in the 
conventional example (henceforth, conventional example 1) shown in 



above-mentioned JP,8-212718,A. Moreover, fundamentally, size change of a 
field cannot be performed, once formatting (partitioning). For example, when 
data are written to the head of a random field, the data of the head of the random 
field already recorded as extending a continuation field will overwrite. Moreover, 
in the conventional example 1 , in order to use a logical format which is different 
in each field in a continuation record section and a random data storage area, 
there is a problem which a control system complicates. 

[0009] In the conventional example (henceforth, conventional example 2) shown 
in JP,1 0-341 402,A, since size of each field cannot be assigned clearly, there is a 
problem that the chart lasting time of each data type and record number of 
sheets cannot be guaranteed. That is, when many still pictures are recorded, the 
image transcription time amount of an animation becomes short, and when 
many animations are recorded on videotape conversely, the record number of 
sheets of a still picture will become fewer. Thus, when it enables it to change the 
boundary of the record section of an animation and a still picture freely, it is 
unclear whether the time amount of after how much and an animation can be 
photoed, and there is a problem that a record medium cannot be used effectively, 
after all. 



[0010] Then, the invention in this application assigns a field in view of the 
conventional trouble only paying attention to the property of the information for 
record at the time of initialization. That is, they are the case where the size of the 
information on one unit (one data) recorded at the time of a recording start is 
decided, and the case where it is an animation. For example, in record of a 
dynamic image, image transcription initiation (REC) to image transcription 
termination (STOP/PAUSE) serves as a video data of indefinite data size, in 
order to be dependent on actuation of a user, and in the case of a still picture, 
data size is once decided by the shutter. In this invention, the record section of 
information with these two properties is made to adjoin as one group, a field is 
assigned, animation information is recorded in order in the direction of the right 
from the head of a field, and still picture information assigns the field of definite 
size from the back of a field conversely (however, writing of data the direction of 
the right). And when record of a dynamic image is performed, dynamic-image 
chart lasting time is fixed by carrying out adjustable [ of the field boundary 
location of a dynamic-image record section and a static-image record section ]. 
[0011] As mentioned above, a static-image record section can be used as a 
margin of a dynamic-image record section by assigning a field. Therefore, 



whenever it secures the size of a dynamic-image record section beforehand 
using the maximum transfer rate, an average transfer rate, etc. and a dynamic 
image is actually recorded, it is possible to carry out enlarging or contracting of 
the field by within the limits in the margin of a static-image record section, and to 
guarantee the chart lasting time of the dynamic image in the assumed record (it 
guaranteed) rate with the chart lasting time and storage capacity of a dynamic 
image which were recorded. When the rate recorded rather than the rate to 
guarantee is smaller, it will reduce, and a dynamic-image record section will 
expand a still picture record section conversely, and can use a record medium 
efficiently. Thus, the field re-calculation for the guarantee of the chart lasting time 
of a dynamic image when data are recorded on a dynamic-image record section, 
whenever record of one unit is completed is performed. 
[0012] 

[Means for Solving the. Problem] The 1st record section which records the data 
stream for predetermined time for a record medium according to invention of the 
1st of this invention, It is the data-logging approach which records by dividing 
into the 2nd field other than said 1st record section. To said record medium as 
said 1st record section Secure the record section predetermined at the 1st 



predetermined record rate for chart lasting time, and a data stream is recorded 
on the 1st record section. Whenever record to said 1st record section is 
performed, the image transcription time amount from said predetermined chart 
lasting time to current is lengthened. The above-mentioned technical problem is 
solved by finding the remaining chart lasting time, computing a record section 
required recording this remaining chart lasting time on videotape at said 1st 
record rate, and securing a field for the field already recorded as this ** **** 
record section as the 1st new record section. 

[0013] The 1st record section which records the data stream for predetermined 
time for a record medium according to invention of the 2nd of this invention, It is 
the record approach which records by dividing into the 2nd field other than said 
1st record section. To said record medium as said 1st record section Secure the 
record section predetermined at the 1st predetermined record rate for chart 
lasting time, and a data stream is recorded on the 1st record section. Whenever 
record to said 1st record section is performed, the image transcription time 
amount from said predetermined chart lasting time to current is lengthened. The 
field with which the field which found the remaining chart lasting time, computed 
the record section required to record this remaining chart lasting time on 



videotape at said 1st record rate, and was already recorded as this ** **** record 
section was aligned, Only when difference with said 1st record section is on a 
predetermined threshold, the above-mentioned technical problem is solved by 
reserving a partition considering the field already recorded as the called-for 
record section as the 1st new record section. 

[0014] Furthermore, if the data which data size decides are recorded at the time 
of record and data are inputted into said 2nd field as the 3rd invention at it, the 
above-mentioned technical problem will be solved by securing the field for size 
of these data in the location which separates from said 1st record section most, 
and recording on this field. 
[0015] 

[Embodiment of the Invention] Drawing 1 is the system configuration Fig. of the 
gestalt of the 1st operation, and shows the gestalt of operation at the time of 
applying to the digital video camera which used as the record medium the disk 
115 which can be replaced. A system is divided into the video section 116, the 
disk section 117, and a control section 118, and the video section 116 performs 
encoding/decoding of image voice data. The disk section performs writing to a 
disk, and read-out for the image voice data, the still picture data from a control 



section, and management information from the video section. A control section 
controls the whole. The thin line in drawing shows the path of a control signal, 
and a thick wire shows the path and direction of data. The video signal 120 
inputted in the video section 116 is inputted into the MPEG video encoder 108, 
and compression conversion is carried out. Moreover, it is inputted also into the 
still picture frame buffer 107 as still picture information. 

[0016] On the other hand, the inputted sound signal 121 is inputted into the 
MPEG audio encoder 118, and compression conversion is carried out. An image 
and a sound signal are compressed, respectively, are inputted into a multiplexer 
109, are compounded as a video format of an MPEG 2 format, and are 
accumulated into a buffer 110. A control section 118 will be serially written in a 
disk drive 1 15 as a file via disk driver l/F and the ECC encoder 114, if the data of 
the set-up size are stored in a buffer 110. It consists of CPU 100, RAM 101, 
ROM102, a control unit 103, and system clock 104 grade, CPU100 processes 
the control program held RAM101/ROM102, and a control section 118 
processes the whole system. A control unit 103 means the I/O system" which 
receives the input from the remote control and the manual operation button from 
a user. Moreover, a system clock 104 is used in order to take the timing of a 



control program. A control section 118 performs data communication of an inter 
module via a data bus 105, and controls other modules through a control bus 
106. If playback of a file is directed from a user, a control section 118 will read 
the video-data file of an MPEG 2 format from a disk 115, holding the transfer rate 
of arbitration, and will write it in the buffer to a demultiplexer 112 113. A 
demultiplexer 112 divides it into the compressed data of an image and voice, 
and inputs it into an MPEG video decoder, 111, and the MPEG audio decoder 
119. Decoder 111,119 Each data is developed to an output form and it outputs to 
the exterior as a video signal 122 and a sound signal 123, respectively. 
[0017] Drawing 2 is a program block diagram in this operation gestalt. These are 
held RAM101/ROM102 of the drawing 1 control section, and are performed by 
CPU100. A control program is the AV control section 201, the still picture record 
control section 200, the field Management Department 202, and JPEG (still 
picture). It consists of Codec203, the logic file system 204, the frame memory 
driver 205, a control unit driver 206, a disk driver 207, and an AV control driver 
208. The AV control section 201 controls the image transcription of video, and 
the whole playback. The still picture record control section 200 controls record of 
the still picture information which is a digital still camera function, and playback. 



The record-medium field Management Department 202 manages the field on a 
record medium. JPEG Codec203 performs JPEG compression expansion by the 
module of the low order of the still picture record control section 200. The logic 
file system 204 is the software for recording data as a file (two or more data units 
with a hierarchy) on a disk drive. The frame memory driver 205 controls 
hardware, in order to incorporate a video signal as 1 screen information of a still 
picture. The control unit driver 206 delivers the remote control and the input from 
a manual operation button which are a user input to the module (the AV control 
section 201, still picture record control section 200) of a reception high order. AV 
control driver 208 performs hardware control of video relation, such as I/O of an 
image sound signal, an MPEG encoder / decoder, and a 
multiplexer/demultiplexer. Reading and a disk driver write control of a disk unit, 
and the data in a low. 

[0018] Drawing 3 shows information arrangement of a record medium. Drawing 
3 (C) shows information arrangement on logical format level. Drawing 3 (A) and 
drawing 3 (B) show information arrangement on application format level. The 
left-hand side of this drawing shows the outermost periphery of a disk, and 
right-hand side shows the most inner circumference. It consists of a 



management information field 306 of a logical format, and one volume 311 on 
logical format level. It consists of disk management data 307, the management 
information field 303 of the application format, an animation record section 304, 
and a still picture record section 309 on application format level, the above and 
an application — the management information field and animation record section 
of a format can carry out use reference by the directory which is the function of 
each logic file system, each identifier — an application — as a format It is 
assigned to /FDAV (300) / 001FDAVM (301), and /FDAV (300) / 001FDAVS 
(302). 

[0019] When using the disk which can be replaced, a record medium is initialized 
to the beginning of use. The sequence of initialization is explained based on 
drawing 3. The record medium used by this invention is initialized hierarchical. 
Initialization based on a logical format is performed first, and then initialization 
based on an application format is performed. 

[0020] In initialization of logical format level, an entire disk 312 is initialized in the 
management information field 306 and one volume 311 which the other 
application uses. The management information field 306 consists of fields of 
volume information and a file descriptor. Volume information is the information 



set up when dividing the whole record medium into two or more fields virtually, 
as shown in drawing 3, and it consists of a pointer to a volume name, a head 
logical-block number, volume size, the date and time of creation, a tooth-space 
bit map, and the directory descriptor to a root directory. In this invention, in order 
to manage the whole record medium as 1 volume, this information is only 
generated by one head part 306 of a record medium. When generating two or 
more volumes, the information on the above [ the number of volumes ] is 
generated. 

[0021] In a logical format, the logical block (following, LB:Logical Block) of a fixed 
size divides volume, and a number (LBN: Logical Block Number is called 
hereafter) is assigned to the logical block of an available record medium 
sequentially from 0. A tooth-space bit map is a table of a bit string which means 
whether each LB is used in 0 (intact)/use (1) (1 bitxLB number). Moreover, as it 
is indicated in drawing 3 as a file descriptor, a file descriptor is the management 
information of the file which is a record unit in logical format level, and it consists 
of a file name, the date and time of creation, a file size, a number of 
fragmentation (into how many fields are divided on the disk?), and positional 
information (block count which are the initiation LBN of some of said 



fragmentation, and each magnitude). 

[0022] There are the regular file and directory which are an actual body of data in 
a file, and a directory carries out grouping of the file and is a list of pointers (LBN) 
to a file descriptor. In a directory, the pointer not only to the usual file descriptor 
but a directory descriptor can be included, and a hierarchical directory can be 
expressed. Said root directory is the top directory which surely exists in volume, 
and it is contained in the management information of a logical format. 
[0023] The field of a file descriptor is beforehand included to the management 
information field 306. In the logical format in this example, a truck is a spiral 
configuration, LBN is assigned in the direction of inner circumference 
sequentially from 0 from a disk periphery, and the size of 1 LB serves as 
2kbytes(es). In addition, although set up as mentioned above with this 
configuration, also when it can be adapted for both concentric circle truck and 
spiral truck and a truck goes to a periphery from inner circumference to other 
disk media, it can be adapted about both in the case of going to inner 
circumference from a periphery. 

[0024] Next, application format level is initialized. First, the representation 
information on a disk (diskname, a format version, format time, etc.) is generated 



as a file 307. Next, two fields (308), the management information field 303 and 
the animation record section 304 for image voice, are secured as a /FDAV 
directory (300) using the continuation directory quota function of a logical format. 
[0025] A continuation directory allocation function is a function which uses the 
continuation field on a disk as a directory, and can carry out reference use, and 
the file and subdirectory of the directory are created in the assigned field. Next, 
the directory 301 (/FDAV/001 FDAVM) for the management information of an 
application format is created as the subdirectory. The record sections 303 of the 
application format dependence which can predict record beforehand, such as 
management information/data of the representation image (thumbnail) of the 
management information of the image scene recorded by this directory as a 
digital video camera which is the application of this example, the management 
information of the program made combining them, and each image scene, are 
secured. 

[0026] Next, the subdirectory 302 (/FDAV/001 FDAVS) of said management 
information and same rank is created. This secures the record section 304 (an 
animation record section is called hereafter) various images and for voice data. 
However, in this example, it is specified that it records only MPEG 2 video and 



voice MPEGILayerll by application format specified, and the size is determined 
by an image data transfer rate and the chart lasting time to guarantee. There are 
some modes in an image, there are two kinds of methods, a fixed bit rate 
(CBR:Constant Bitrate is called hereafter) and a Variable Bit Rate (VBR:Variable 
Bitrate is called hereafter), as an encoding method of the data of MPEG, two 
kinds of bit rates (1.5Mbps/8Mbps) are defined by CBR, and the product of the 
chart lasting time to guarantee and a transfer rate can determine the size of a 
field simply. For example, if it is referred to as CBR=8Mbps and record 
guarantee time amount is made into 1 hour, the size of a field will be called for as 
8[Mbps] *3600[sec] =28800Mbits=3600Mbytes. 

[0027] On the other hand, in the case of VBR, since a transfer rate is changed 
(they are 9Mbps(es) from 5Mbps), chart lasting time cannot be guaranteed 
[ simple ]. Since a field is secured at the maximum transfer rate in order to 
secure a continuation field at an average transfer rate or to guarantee chart 
lasting time certainly, or as many data other than an image as possible are 
recorded, it can secure at the minimum transfer rate, or a user's selection can 
determine. For example, if the transfer rate of VBR is changed in the between 
from a maximum of 9 Mpss to a minimum of 5 Mbps and an average rate 



guarantees the chart lasting time of 1 hour as 7Mbps(es), respectively, area size 
will be up to an average, max, and mins, and will serve as 3150Mbytes, 
4050Mbytes, and 2250 Mbytes. 

[0028] the last - the last of the animation record section 304 - the last of a disk 
effective-from LB which adjoins LB record section even LB (most inner 
circumference) is secured as a field 309 (a still picture record section is called 
hereafter) for still picture data. Although it is expressed as the still picture record 
section to an animation record section here, all the data that size has decided at 
the time of recording starts other than a still picture are recordable. 
[0029] At this example, in the logic / application format of still picture record 
section this example, even if there are no other remaining data areas after 
securing an animation record section and it performs nothing, it becomes equal 
to having secured the field. In other logical formats, to carry out this invention, it 
is necessary to carry out record reservation clearly. 

[0030] Moreover, the aforementioned field boundary can be set up per logical 
block (LB=Logical Block) on logical formats (for example, UDF, FAT, etc.), and 
can be set up per 1LB (=2kbytes) in the logical format of this example. However, 
when rewriting the data which belong to the physical block when it is by the case 



where effectiveness may be [ it ] better to set up a boundary per [ logical format ] 
1 physical block (PB=Physical Block) by limit of a disk unit, for example, 1PB has 
the size of 32kbytes(es), as a boundary is a physical block, it is necessary to 
also update the data of unrelated another field. In such a case, it may be better 
to set up a boundary per 1 PB. 

[0031] Information, such as size of a management information field and an 
animation record section, a bit rate which guarantees an image transcription, 
and chart lasting time to guarantee, is recorded on the disk-management-data 
field 307. 

[0032] the detailed information (chart lasting time, record size) of all the scenes 
recorded on the management information field 303 by the animation record 
section -- the detailed information about the still picture recorded on a still picture 
field again is also recorded. Moreover, the management information of the 
program constituted combining these scenes is recorded. Such information is 
put in block at the time of starting of a digital video camera, and is read into 
RAM101 of the system control section 118. Therefore, warm-up time can be 
shortened by recording on one place collectively. 

[0033] At the time of playback, it is created dynamically [ data size final at the 



time of a recording start like image data like an MPEG format or a DV format, 
and voice data ] by the animation record section 304 as a record section for 
which it was suitable what needs to read data continuously with a fixed transfer 
rate, since [ therefore, ] an informational continuity will be barred if comparatively 
small data, such as a still picture and a text, are recorded on this field - these - 
small - **** data are recorded on said management information field 303 or the 
still picture record section 309 mentioned later. The size of the available field of 
an entire disk, the size of said management information record section 303, and 
the guarantee time amount of record by the target video mode determine the 
size of the animation record section 304 at the time of initialization of a record 
medium. 

[0034] In this example, the management information record section 303 is 
secured to the periphery of an animation record section, and the information 
which size decides also to the field at the time of a recording start like a still 
picture can be recorded. However, this field records only the information which is 
specified as an application format and which was decided beforehand, and the 
addition data used by the still picture data besides a convention, video edit, etc. 
are recorded on the still picture record section 309. The data writing to this field 



assumes what data size has decided at the time of data writing, and the record 
section on the disk of this field is recorded from the most distant location from the 
recording start location of the animation record section 304 (305). 
[0035] As this information recording device is shown in drawing 1, the inputs 
(REC/STOP/PAUSE/SHUTTER etc.) to a user's control unit 103 are followed. 
The image (120) / voice (121) signal inputted from the system exterior on the 
same side of the record medium of the disk drive 115 which is a record medium 
are compressed / changed at an MPEG format. The still picture data which 
recorded on the animation record section 304 of this record medium 115, and 
were inputted similarly are recorded on the still picture record section 309. Voice 
data (MPEG1 Layer-ll) is recorded on the animation record section 304 in 
addition to an image, and text information, the material data (an icon, font, etc.) 
of video edit, etc. are recorded on the still picture record section 309 in addition 
to a still picture. 

[0036] Animation recording information, such as an image, will start the input to 
each MPEG encoder 108,118 for 120/voice 121 of images signal, if the image 
transcription (REC) carbon button of a control unit is operated from an initial 
state. Serially, the encoded MPEG data are inputted into a multiplexer 109, are 



multiplexed by MPEG 2 format, and are held at a buffer 110. If the threshold 
beforehand set up in the buffer 110 is exceeded, a multiplexer 109 generates 
interruption to CPU 100, and AV control driver 208 which is the system software 
will receive interruption, and will tell an event to the AV control section 201 . The 
AV control section 201 records the data of a buffer 110 on a disk through the 
logic file system 204 serially. On the other hand, the amount of data 
accumulated in the chart lasting time and the buffer of an image on RAM 101 is 
acquired, and it records on memory. The data stored in the buffer 109 are 
serially recorded as a file continuously from the head (disk periphery) of the 
animation record section 304. When the reasons for making the animation 
record section 304 into the periphery side of a disk are disk media and are fixed, 
the direction of a periphery is because the data access is possible from the inner 
circumference section at a high speed. [ of the consistency of a disk ] 
[0037] The writing to a disk is continued until a halt (STOP) or a halt (PAUSE) 
carbon button is inputted into a control unit 103 or the capacity of said animation 
record section is lost hereafter. When STOP or PAUSE is pushed, AV control 
section lets AV control driver pass, stops the image entry of data to an MPEG 
encoder, adds the data stored in the buffer to a file, and makes a file close. It 



writes in 303 by making into management information the chart lasting time and 
the written-in data size of a scene accumulated on RAM 101 on the other hand. 
[0038] The data which are not prescribed to be beforehand recorded on the 
management information field 303 by the data except being recorded on 
continuation record sections, such as the aforementioned image and voice, are 
305 recorded on the still picture record section 309 of disk inner circumference 
from disk inner circumference. For example, the still picture information as a 
digital camera application is recorded on the still picture record section 309. 
[0039] The image which entered from the video-signal input of drawing 1 is held 
as a still picture at a frame memory 107, in [ the still picture record control 
section 200 of a control section ] software, performs JPEG compression 203 and 
records the data on a frame memory as a file. Under the present circumstances, 
it is necessary to perform compression to JPEG on RAM101, and to determine 
the size of the JPEG compressed data to record. With the size determined 
above, reservation of the field from the back (inner circumference) side of a disk 
is required from a logic file system. If a field is secured, it will be recorded on the 
forward direction (LBN turning to inner circumference from the larger one or a 
periphery from the smaller one) as well as image data. 



[0040] VBR explains the chart-lasting-time guarantee at the time of recording 
MPEG data based on drawing 4, drawing 5, and drawing 6. Drawing 4 shows a 
time change of the information arrangement at the time of recording an 
animation by VBR. Drawing 5 is each mimetic diagram, when a continuation 
record section is secured with the maximum bit rate, a continuation record 
section is first secured with an average bit rate, and a continuation record 
section is secured with the minimum bit rate. Drawing 6 is a flow Fig. about size 
change of the continuation record section after 1 scene record at the time of 
VBR record. 

[0041] The drawing 4 (A) maximum upper case shows the record medium of the 
phase which initialization finished. The capacity of the whole record medium is 
1 .3GB, and if it converts with the number of physical blocks (PB), it will serve as 
41600PB(s). A physical block is a smallest unit in the case of performing writing 
of a disk, and reading, and 32kbytes(es) serve as 1PB in this example. Hereafter, 
information arrangement is expressed with PB number. 

[0042] the information arrangement in the time of initialization termination - the 
management information field 400 of a logical format - 3 PB and an application 
- as for 39.847PB and a still picture record section, in 640PB(s) and the 



animation record section 403, in the case of average bit rate 5.5Mbps [ of VBR ], 
and record guarantee time amount 30 minutes (1800 seconds), 1PB, and the 
management information field 402 besides a video data serve as [ the disk 
management data 401 of a format ] 1109PB(s). Henceforth, the example in the 
case of guaranteeing the chart lasting time for 30 minutes by bit rate 5.5Mbps is 
explained here. 

[0043] Drawing 4 (B) shows record of the first image information. When a 
photograph is taken with a video camera, button grabbing from REC by the user 
to PAUSE/STOP serves as 1 record unit, and records a data stream as a file 
(drawing 6: S only shows each step of drawing 6 S601 and the following). The 
AV control section 201 which controls record is the phase which record ended, 
holds the size and chart lasting time of record, and can calculate an average bit 
rate. For example, supposing 1,800 [Mbits] (7200PB) records are carried out by 
the photography for 5 minutes, an average bit rate is 1800. [Mbites]/300 [sec] = 6 
It is set to [Mbps]. 

[0044] Drawing 4 (C) shows resizing of an animation record section. As 
explained above, whenever it records an image, CPU is recording chart lasting 
time and storage capacity on the field of said management information, and 



count about the size of a new field is performed. New size can be found by the 
following formula. 

Cn=Ct +(Td-Tt) Rx4 - the size [PB] of an animation record section with new Cn, 
the size [PB] of an animation record section [ finishing / record / Ct ], the record 
guarantee time amount [sec] of a default [ Td ], and Tt are the total chart lasting 
time [sec] to current, and the bit rate [Mbps] of the image which guarantees R 
here, and the unit of Cn and Ct is PB number. 

[0045] If record of the aforementioned image scene is completed normally, the 
time of record of all image scenes and capacity will be read from management 
information, they will be integrated, and Ct (S603) and Tt (S604) will be 
calculated. Moreover, Td (S606) and R (S607) are similarly read from 
management information. Although Ct and Tt are calculated by count from 
management information above, since AV control section has read management 
information collectively at the time of starting, it can control access to a disk by 
holding the above-mentioned information on RAM. 

[0046] The size Cn of a field newer than the above information is calculated 
(S607). if the aforementioned example is applied to this formula — 
Cn=7200[PB]+(1 800-300) x5.5x4[PB] = -- the size (39847 [PB]) which was set to 



40200 [PB] and reserved at the beginning - 353 [PB] - it becomes large. 
[0047] The AV control section 201 starts the record-medium field Management 
Department 202, and makes a field expand (S608). The field Management 
Department 202 changes a field using the function of size change of the field of 
the logic file system 204. When a logic file system returns an error (S609), the 
chart lasting time which can be guaranteed by current area size is found (S613), 
a user is shown (S614), and the guarantee time amount Td is updated (S615). 
[0048] As processing of record section size change, the field Management 
Department 202 uses a file system, acquires the head LBN (most LBN of a 
periphery) of a still picture record section, and compares with the area size after 
expansion of an animation record section. If AV control section is able to be 
checked so that the data of a still picture record section may not be broken, it will 
expand the size of a field. However, in this case, fluctuation of the size of a field 
is small and it may be ineffective. Therefore, the threshold of fluctuation of a field 
is set up and the thing of a field to do for zooming is possible. For example, 
although the size of a new field will be calculated when |Cn-C|< 5.5[Mbps] 
x10[sec] x4 are truth if present area-size C and the difference of the new area 
size Cn do not perform fluctuation of a field at a video rate in the case of 10 or 



less seconds and it will set up, actual size change is not performed. Thereby, 
unnecessary field modification can be controlled. 

[0049] having continued, as shown in drawing 4 (D), and having recorded the 
image of 5Mbps(es) for 20 minutes » carrying out (406) — a new area size » Cn= 
7200+(5x1200x4)+(1 800-1 500) x5.5x - it is set to 4= 37800 [PB], and becomes 
smaller than the field (39847 [PB]) reserved conversely at the beginning. 2400 
[PB] contraction of the size of an animation record section is similarly carried out 
from 40200 [PB] to 37800 [PB] like drawing 4 and the 5th step. 
[0050] A user is able to perform evaluation timing also during animation record in 
fact, although evaluation of size change of a field in said example is evaluating 
whenever it ends an image transcription. Whenever the data writing to an actual 
animation record section exceeds a threshold with a buffer 110, it is performed, 
and the data size of which, as for AV control section, the image scene's having 
actually written in and it recognize the image reproduction time amount of which 
it is. Therefore, by evaluating, when chart lasting time carried out arbitration time 
amount (for example, 5 minutes) progress from initiation, or when it becomes 
smaller than a threshold with record possible capacity, by the former, the early 
estimate of recordable time amount is attained, a record bit rate is lowered in the 



latter, and extension of chart lasting time is attained. 

[0051] As shown in the table of drawing 5, there are five recording modes, and a 
default capacity of each record section was decided by this example, 
respectively. When guaranteeing chart lasting time in it, on a record medium, the 
following five cases are possible. 

[0052] First, it is the case where it records only by CBR. The chart lasting time in 
this case can find the time amount which can guarantee record by breaking 
effective storage capacity by the bit rate simply. For example, when recording 
the record medium of 1.2GBytes by CBR:9[Mbps], it is Time = 1 .2[GBytes]/9 
[Mbps]. = 1092.27 [sec] record is possible. Moreover, when recording on the 
record medium of 1 .2GBytes(es) by CBR:1.5[Mbps] similarly, it is Time = 
1.2[Gbytes]/1.5 [Mbps]. = 6553.6 [sec] record is possible. 

[0053] Next by the case where give priority to image quality by VBR, and chart 
lasting time is guaranteed as shown in drawing 5 (A), it asks for the field to 
secure as a product of maximum transfer rate 9Mbps and chart lasting time (18 
minutes and 48 seconds). In this case, since continuation storage capacity is 
secured at the maximum, it must be the same, or must be smaller than the 
maximum bit rate to which the recorded image was set, and the continuation 



record section will be reduced serially. 

[0054] Next, as shown in drawing (B), a general transfer rate, for example, an 
average transfer rate, may be guaranteed. Ct and Tt are computed by reading 
the total chart lasting time and the total disk capacity of all scenes which were 
recorded from management information until now whenever it recorded one 
scene on videotape, and adding the value recorded this time. In this case, as for 
an animation record section, the bit rate of the recorded scene is expanded, if it 
is reduced and an animation record section is conversely high, when low as 
compared with said set-up bit rate. 

[0055] By the case where time amount is guaranteed with the minimum transfer 
rate, in this case, whether the bit rate of the scene recorded on videotape is the 
same than the minimum rate, and since it becomes high, drawing 5 (C) expands 
a continuation field. This is used when recording many still picture record 
sections. 

[0056] Finally VBR and CBR may be intermingled. In this case, it is possible to 
apply the chart lasting time (Tc) and record size (Cc) of CBR to the formula of 
VBR by lengthening from default chart lasting time (Td) and record size (Cd), 
respectively. Above, although it asked for the size of an image record section by 



the bit rate and guarantee chart lasting time of an image, the size of the record 
section of a still picture may be set up beforehand, the size of an available 
continuation field may be determined, and record guarantee time amount may 
be found by breaking by the bit rate. 

[0057] Moreover, even when deleting a still picture record section, using as a 
temporary data area as an approach of lengthening image transcription time 
amount immediately and data are recorded on the still picture field, having all 
deleted the file of a still picture record section compulsorily, having expanded the 
continuation field to the re-inner circumference of a disk, and recording 
continuation data is also considered. In this case, a user is asked for a check 
before deleting a still picture field. 

[0058] Migration of the boundary of the still picture field by the overflow of an 
animation record section at the time of being recorded by CBR using drawing 7 
is explained. Drawing 7 is a flow Fig. about size change of an animation record 
section when a ****** record section overflows. 

[0059] Generally the data writing to animation fields, such as image information 
illustrated to drawing 7, starts an image transcription, and interruption goes into 
AV control driver 208 by the case where data accumulate exceeding the size of 



assignment of the buffer under multiplexer management. AV control driver 208 
recognizes an event to the AV control section 201, delivery and the AV control 
section 201 recognize the event, and writing is started by considering the data in 
a buffer as a file (S801). The AV control section 201 creates a file by the file 
name of a temporary identifier using the function which the logic file system 204 
offers in an animation record section / FDAV / 001FDAVS directory 307, and 
starts the writing of data. However, when the capacity of a logic file system is 
insufficient and data are not able to be written in before record termination, an 
error is returned and the information that capacity is insufficient as the status is 
returned to coincidence at the AV control section 201 . An error and a status code 
are checked by S802 and S803, it is an error, and when capacity is insufficient, 
AV control section starts the field Management Department. The field 
Management Department acquires the size (Length) which tried writing from 
said AV control section, and the last address (ADR cont) of an animation record 
section is acquired from S805, and it acquires [ 804 / S] the start address (ADR 
stat) of a still picture field from the function of a logic file system from S806. 201 
evaluates whether the data of the size obtained by said S804 are written in all 
over a still picture record section in the AV control sectionS807. When S807 is 



truth, the field more than the minimum and the size of ADR cont+Length is made 
to expand the size of an animation record section in S808. If this is completed 
normally, the writing of a video data will be tried again. If the aforementioned 
procedure is processing normally, writing will terminate normally. 
[0060] Moreover, based on drawing 8, contraction of the animation record 
section by overflow of a still picture record section is explained. Fundamentally, it 
is the same as that of processing by above-mentioned drawing 7. When it writes 
in by S1001, it evaluates whether the data of the size which the error and the 
status code were checked by S1002 and S1003, it wrote in in the error S1004 
when capacity was insufficient, and the last address (ADR cont) of an animation 
field was acquired by size (Length) and S1005, it acquired the start address 
(ADR stat) of a still picture field by S1006, respectively, and was obtained all 
over the animation record section by S1007 said S1004 can be written in. When 
S1007 is truth, in S1008, the size of a still picture record section is expanded the 
minimum and more than the size of ADR cont+Length, and data are written in by 
S1009. 
[0061] 

[Effect of the Invention] As explained to the detail above, whenever according to 



this invention it secures the size of a dynamic-image record section beforehand 
using the maximum transfer rate, an average transfer rate, etc. and a dynamic 
image is actually recorded, it is possible to carry out enlarging or contracting of 
the field by within the limits in the margin of a static-image record section, and to 
guarantee the chart lasting time of the dynamic image in the assumed record (it 
guaranteed) rate with the chart lasting time and storage capacity of a dynamic 
image which were recorded. When the rate recorded rather than the rate to 
guarantee is smaller, it will reduce, and a dynamic-image record section will 
expand a still picture record section conversely, and can use a record medium 
efficiently. Thus, the field re-calculation for the guarantee of the chart lasting time 
of a dynamic image when data are recorded on a dynamic-image record section, 
whenever record of one unit is completed is performed. 

[0062] Moreover, animation chart lasting time is guaranteed, and fields other 
than an animation record section can record a static image while using them as 
a margin of a dynamic-image record section. Since this still picture image field 
secures and records the field from the most distant location from a 
dynamic-image record section, it becomes possible [ using a record section 
effectively mutually ]. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the system configuration of one 
example in this invention. 



[Drawing 2] It is the block diagram showing the software configuration of one 
example in this invention. 

[Drawing 3] It is drawing showing information arrangement of the record medium 
of one example in this invention. 

[Drawing 4] It is drawing having shown the time flow of information arrangement 
of one example in this invention. 

[Drawing 5] It is a flow chart when modification of the field for the 
chart-lasting-time guarantee at the time of VBR record of one example in this 
invention occurs. 

[Drawing 6] It is drawing showing the case where modification of the field for the 
chart-lasting-time guarantee at the time of VBR record of one example in this 
invention occurs. 

[Drawing 7] It is a flow chart when modification of a field when the animation 

record section of one example in this invention overflows occurs. 

[Drawing 8] It is a flow chart when modification of a field when the still picture 

field of one example in this invention overflows occurs. 

[Drawing 9] It is the information plot plan of the record medium in a Prior art. 

[Drawing 10] It is the information plot plan of the record medium in a Prior art. 



[Description of Notations] 

100 CPU 

101 RAM 

102 ROM 

103 Control Unit 

104 System Clock 

107 Still Picture Frame Buffer 

108 MPEG Video Encoder 

109 Multiplexer 

110 113 Buffer 

111 MPEG Video Decoder 

112 Demultiplexer 

114 Disk Drive l/F, ECC Encoder / Decoder 

115 Disk Drive 
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ft±B7U-AMy77l07fc&A7J£nSo 
[0 0 16] X*«nfe*^fll^l2H4HPEG*- 

Sft^7rll0*fcSflsn*, *]»SPll8«8£?n 
/^X©r-**VW77li0fc:S«£n5i:, 50 
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7>^ K^M/MoitfECCx^n-^mfcllSLTji 
#fV7*F5^7n5^77'f;l/i:LT*fiMf 0 SI 
flfffill8& CPU100, RAM10K R0H102. »ffffil03, 77 
TktUytWmftbffi&LZtl. RAMl01/ROM102fcffifif 

5 0 ifc'>XrA^n>v^i04a»7n^7A©^-f 
Syy^Sfcfet^ffltSo WgPll8(ir-^/Ul 
O5*SSLT^i-;l/|ffl0T-*iIft*fT</\ WR* 
7i06%lLTffi©*i/a-/l/£il?JSrrSo a-tf-fr 
67 7^ ;K0?S4*ffi*S n* i: * ffltPffii 1 8(iftj£© 
Is^U- h*(S«f L**^MPEG2»Soer*r-^7 
7>f;U*f^X*115fr6R#ii#, rv;l/^7b^^l 
\2s\<DAy 7 T'Mn^f tiitfo rv;l/f-7b^-9"112 
fi*n*l*«, S^OEHr-^fcSHiU MPEG If r^" 
fn-jf-, Hlfe<fctfMPEG^-r-r*r3-^-119'\ 

AtjiT3 0 T3-^-ni,ii9 itznztWT-zztii 

23t LTftglWtlTJtSo 

[0 0 17] H2I4, |!MMI?©/n^AlMI 
T'feSo i!tl?)«iai$iJSlg|3©RAM101/ROM102(C{S}f$ 

n, cpuioo(cj;f)iiff$n§o Mtt/n^AttAVMH 

8P20K il±BIBS$!l«PflS20(K fH«*a»202, JPECfl* 
itB) Codec203, tiffl77'l';l/i'7TA204 > - 7b-A 

-<>K207, AV»JWK7'1'/^208*^«|jSSn5o AVSHWS 
■201tter*OSB, SftO^**WIPt*. HxBIB 

■itaoiBS, S4*a®t§o tB^iiftBi^f a^2o 

2fi, IB^i*±©^^ i iat§o JPEG Codec203&> 
fllhBIB»SiJiIgP200<DTf4O j e -7a-;l/T'JPEGEHJg 
M*fr3o i^a7r-i';l/>'XTA204«fVx^ F^f 
7±{C77-T;V (PS**fipo«ftOr-^*ti) fcbT 
r-**8B»tSfeiftOV7h , >x7'r**, 7b-A 
U F^i'/ i ?205iiKMS^*^±B© l Bffitl^i: 
LTKD&tJfci&fcM- F7x7^Wt§o Sf^gP F 

wxhzmmm^i/i-k cavmimboi, 

HltBIB@SiJ«200)(c§tt!t-ro AVSJi) F7^;^208 
fi, MHF ^f8#©Atii7J, MPEGxyn-^/rn- 
^ v;l/^7l/^^/rv;l/^7lx^-9-^li'T^Ml© 
M-Kf x7fW»*fT5o rY^^K^-r^tt, 

[ooi8] H3ttea*#©««EB**"r. 03(c) 

ttW!7*-Vy H^;I/TOlHIBE«*3tr. 13(A) 
*<t C>*ia3(B) 7 7 'J a 7 7 * - V >y h 



(5) 
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a-A311frS>&5„ 77V >r—. ^3 77*-Vy Y\y 

&itmm&ffimmfrt>%z 0 me, 77y7*- v>y 

FDAV(300)/001 FDAVM (301) £ <fc <O7FDAV(300) /001 FDAVS (3 
02){cSJt)ST&tlTV^o 

[oo 1 9] mzwiz.nim%7 : j7>>?*mtz>M£. 10 

fiJffl©«ME§»©flMfc£rT o o H3tS^t«J 

mmmtmmcmitt n*. s t*i&a7 * - v v 

h fcS3 < WWfctfffttfU *fc 77'J -5r — i V a 7 7 * 

-v-y htas-J<*awfbWfbti*o 

[0 0 2 0] Ha7*-v>y h U^;I/0*JWft"Pttr-f 

^^^#3i2**am«ia«306i:, ztmwrwr 

-7a V^fJffltS 1 OOl'J a-A311{C#Mfct 
3„ ta««fi«306tt#'J a-^1t«e«fctf 7 77;U 
iB£F0lB«fr5*jSSti3o #Ua-i»iWB4:ttH3 20 

7n<y7#^ tfya-AiH'X, fMBB^ 7^-7 
bT-y h XJoAtM/- r-r-r b7 h U'MOr-r h 

y sem^©^ > *^ 5 * 5„ *»B'W4iB*»Kt& 
i*«#£jsstis. 

[0 0 2 1] »S7*- V-yr-Tti, *Ua-/»*HS 30 
lMX©ffca«&7o«y7UXI\ LB : Logical Block) 

J u tmnm%mm<Dwm-?u «y 7 to^ 6 

ISfc#^(«T, LBN : Logical Block Number 
fJOST§ 0 7^-7tf>y r-V>y7fcfci\ ffl^OLB^J 

ffl«nTi>5*^a^*o(*fflffl)/ffiffl(i)Tato bi 

txLBft)Olfv H5lJ©r-7/l'T-^5o 3:ft, 77-01/ 

87*- v-y h b^;l/T*©!Eg5#ft"e&577>Ol/0§ 
afl}«7?*t)77>f;U*, rfrtHNf, 
ftffft (fVX7±T^<o©1g8fc#jWrEV5 40 
*0 , mm (KHH»»fftffl©B8J&LBNfcffl^O* 

[0 0 2 2] 7T^MCtt, ^K©r-*#ftT*&3l 
tt 77<</W:7 , -f l/*MJtf*?>, rVl^ r-y«77 
4 )W 7;l/-7{fct %>$><DX\ 77 JfrfS&f^QlM 
7#(LBN)©y7 r-T'fcSo fV U7 r- yf£«lf ©7 
r-rn«ifi?^»J"Pttft < , r-f U7 r- yea?^©* 

T*f 5o MB;!/- b r b7 b U # U a-AiCift 
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•y h^aiffBfc^fftSo 

[0023] 77-r^Ba : f©fittttfc6frc»Bain 

fHWBOefc^ftT^*. *^«JT'C0^a7*-x' 
•y bm WTs'WymtiCZtbbTjKM 
»J:»)rt«*fiIN)*»6)ifcLH««il»)«6tU 1 LB©+r 
>fXtt2kbytesi:45o BfiiE©^ -5 

PJ b 7 -y 7, X/U7/1/ h77 7©S#{ill^Rlt6T'fe 

rtS'M^A' 3 «^<om# t -7v>T jasnriii-efeSo 

[0 0 2 4] ^t77y-7-^3 77*-V-y bb^;b 
©«3Wfk*ff3. Sf\ rV77©^g1f^(rV77 
7*-V-y b^-7*a7, 7*- V<y bBI$30£ 
77-l7P307fc IX&l&tSo ^U:il7*-V7 b© 
a«f W U7 b UfJt)3T«ll6*fiefflLT/FDAVr-f 1/ 
7 h y (300) t LT, Safl»«<S«303*J:tf«»*?ffl 
O»)iBIEgSnl«304(D 2 OO^Jt(308)^5t«t§ 0 

[0 0 2 5] a^r-f 1/7 hUHSTWIfctt, r^X 

mX&K). ; ?-(Drt'b7hyO7 7-r;b43 ( ];0 ; ^7x^ 

■9-Xr-r U7 h y i: LT77»J >-S/g 77^- 7? h 
©ga'lt^fflOr-i' U7 h 'J 301 (/FDAV/001 FDAVM) 
IS**. C©T-rb7hUt«t0, *^«fif!l07Xyy 
-7a7T^?.f -r7*7;l/t:r^*^7tLTE^$n 

^iJT?f §77y y-7a 77*-^-y httfip©E»1B 
i^303^Et^t5 o 

[0026] mzwmtiimtmmm^Tj u>7 

hU302(/FDAV/001FDAVS)*ffj«t*o C tit it), It 

®IE»!SJii:^t)^6tffi-r§o fcfcU **»0»Ttt 
77yy-7a77*-v>y HfCckSS^StlT^-SHP 
EG2 If r * *3 «k tf^^MPEG 1 Layer 1 1 ) O* L ME» 1 4 ^ 
i^fcSS^tlT^D, ^©^Xf±W#r-7©KjM 
U-hfeitfffilE-rsaS^HtiDft^tiSo 

^StbTHSe-y HU-KttT^ CBR : Constant Bit 
nletm&to&XMUVv VV-Y (WT, VBR : Var 
iable Bitratetftt§)©2aS©73^^D, CBR^tt 
2SS© tf >y hlx- Kl .5Mbps/8Mbps)A^8«tlTfc 0 
fW01MXtttiffi**E»iOTfclBS1'- ho^ici; 
0#>8KJ*)£-e**. 0"Jx.{J> CBR=8Mbpstb, 
1BfflMtV$MttZtW$.<DV<<Xlts 8tMbps]*3600 
[sec] = 28800Mbi ts= 3600Mbytes t LX$.ib 6 tl*« 
[0 0 2 7] VBR©^fiifBSb- h*^»(5Mbp 
s«fc 0 9Mbps) 1 5 ft »E««IHIO*K4filtt^T f 4 



9 

JRfcAoTSIaCTII-e**. VBR©$giML— h 

tA9Mpssfr 5B'h5Mbps3:T*©li£g®I l/W U- b 
*<7Mbpsi: LT> ^ft^ftiRmofEBBSISfcfilEtS 

fc, BBiMXttm «*, a/j^n^n-e, 3150Mb 

ytes, 4050Mbytes, 2250Mbytes£&£o 
[0 0 2 8] g&fc, BBiEfi&Bi£304©BmB{cB8 
*SLBfr6fVX*W^8B«©B»LB(*rtB)$-C 
*»ikBr-*ffl©HW309Ctti\ ftitBfE§SS(«£fr> 

itBiESBBfcBSLTvsff, mmummmft 

[0 0 2 9] 4^M?UftjIjffiflHiW^ami<!)|| 

4<T*>, LTt^Cfci: I? L<&5 0 ffi© 

[0 0 3 0] *fc, lfflE©g««5?{i, H87*-V<y 
K«*tfv UDF, FAT30±T'©lia7n-y^(LB=Logica 

V<yhT'«> lLB(=2kbytes)BffiT?B£Rlffi ,, e*5o fc 
fcU TV7^gB©«:J:91ta7*-v-y hit) 
fclftSXPy ^(PB=Physical Block)Bffi-PBJ?*K 
£Lfc#**»*©&^B£!!Wfe>K W*tf» lPB#32kby 

BH«©)W««©T-*fcHB*3&Bj!><* 
<^B£fffc;& 0 

[0 0 3 1] 7^X*BS1*»«*307fc:tf:, fSlfffi 
BK, WBWWO^X, BB*fiBE*3ifyhU 
-K BBtSEBBHaJfOWBtflEBSftS. 

[0 0 3 2] B91INRIRM303lc(t, BSCBBttlcB 

umiEg^ft^ zftt>i/-yzm'£&#x 
BjssftSTW^oBSH&BffiJBSfta. iins 

^Xr^SJ»aWl8ORAM10UC^*ji$nSo *Ofc 
[0 0 3 3] mmmfflffi&XMt. MPEG7*- V>y h*f>D 

£*^jb<*st>©teBLfciE8B*fc tTfMsn 
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§o *■©£», ccBBfc&BitB^r+^bfcHCJt 

5 c ft 5> /JmS ftr- £ tit8EtaiS«ffi«303* 

»B«304©1M Xtt., fESBttOlWBfclSfc t J X * 
£#©jpJfflnrBfcB«©-!MXfc» fufEtatt^M! 

K»BfcJ:i>Sfi**. 

[0034] ^mmx-u.* KMEMwo^wcva 

10 fi»aiES««303jW»fiS«ftTfet), *©BBfcfc»ll: 
BO «fc 5 *I«B#Blctf-i'XA<«£*SB«*8ESnI 
BTfeSo bfrU C©»i77D^— >a>7*- 
v-y h fc LT£j££ftT^Sfc6ft^»8W>&ftfcfll« 
©**KBU S^O»±Bt-**i;t*BBBT 
ffifflt 5#*0r- * (ifl±HfEgSf|it309{c|EgSt § 0 
c©B*^©r-*B*£#fci:f-*»* ii*l$tr- 
*1MX#B£LT^3fc©*Sj£l,Tfet), C©S($ 
Of^^ ±?©EBBKttttBGBBtt304©f>8B 
J6(41^6*ti8^ffil*^C»«ft5(305)o 

20 [ o o 3 5 ] z. ©tt miB^mnmncTnt^ o ica- 

^-©${t^l03^©A^(REC/STOP/PAUSE/SHUTTER30 
tcftoT, mtSmX'&ZTjZt F5^7ll5©fE§i 
jK*©^-ffi±K, *X7\M*B<fcDA7j£ftfcl!M*(l 
20)/W^(121)fl#*MPEC7*-vy McffiB/SBL 
T\ BiE£BttH5©BB££B&304lciE8U SfcH 
«t A^ S ftfc»jhBr- 2 ^H±EfES«09{cHE 
S-T5. BB£»B«304K:«\ RBttfl-KB^T--* 
(MPEGl Layer-ID*, »±BIEfiffi«309fc:tt»JhiB« 

30 >S\ 7*yhft2)B*EB**o 

[0036] rbb©bbebmb& wmmfrzm 

ftBOBBOffiOjp* yiMPt&t, tt«120/*J&121 
B^fc^ft^ftOBEGxy 3-^108, 118^© A*J*M 
B*3o 3*, xy3-K5ftfcMPEGr-^«v;Vf-7 
b?1rl09fc:A7j£ftMPEG27*-vy Mc^fiffciSti* 
•y77ll0tC{S}#£ft5 o /^y77ll0*-efee>^i;46S 
S^ftfcLf ^ffi*8x.5t, vyUf-7U^iri09(iCPU 
100fc W LT|iJiA^%lg4^€, ->XfAV7 h7x7 
■Z?S5AV»Jffll /«08tt|i|ii»*SfflL, AV$iJ«2 
40 Olfc-f'^hfceS.So AV»g|5201tt/^y7rll0©T 
-5 W^lma77-r;l/>'X-rA204%ji LT-r-i- 
^iEStS. -S, RAMlO^fcKtOfEiS^^cfct?^ 
-y 7 7 fclUS ftfe r- L/^r'J ±K|Efit 

04©ftg|(T Y 7 ^ ^JS) 6 il^l^WfC 7 7 -f ;b t L 
TlE^^ftSo »BC«ftW304*r-f^^©^H«(k: 

■feXtfolHlfcfci&T'ifcSo 
50 [ 0 0 3 7 ] ttT, «ftg|5l03{C#±(ST0P) $ fctt-Pl 
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#iL(pause)3|?* y&ktizti&fr. mmmimm 

©^ItfftK&Sf?, T^X* 'SOS 5 
ft So STOPSfcfiPAUSEjWSftS 2:AVMfiWtiAVMII 

KiiinbT, 7r^;U*^n-'X*-&5 0 -£RAM101± 

^X£taiitfg£ LT303fc»£jMy o 
[0 0 3 8] HJffiOiSft^^oaiSiEaMSiSlclHS 
SftSttttOr-*?, *6A^»eai»«««303JC 10 

ftS305„ HAtf, rS^kfc^fflj&fc LT©ftitIi 
DMRtt. »±BE»«*309KlSa«n«, 
[0 0 3 9] Hl©UMWB*§Aafr&AofclW*tt»ik 
BfcLT7b-i^*Ul07fcm*ft, WJtPffl5©»± 
BESMMKOOIt V 7 h «t 7 U- A ^ t 'J iOf- 
**JPECE«203*ffV\ 774 )lt LTB»*fr5 . 

JPEC\<DEI|{iRAM101±Tlfl/\ §28*5 JPEG 
EE«T-*©tf-rX£i*£*S£Sg#fc3o 20 
SnfclH'Xfc.kb, S^r^t/S/XrAfCttLT, 

•WOTMRSnnif, K«r-^i:|5lC<, JI7j|6](LBN 

■otESsns,, 

[0 0 4 0] VBBT»MPEC7*-#*B«Ufc«*OB»9 

H:VBR-e»iB*iHSLfc^<D«aEElOl^raWft8fl: 
£*to H5tt, S«KC. lbclf«yM/-ht?a«BE« 

fiiLfcii^^njftiomiCBn?**. wttmsam® 

[o o 4 1 ] H4(A)«±att*jj«{k*«*3ofcia8oia 
am&fito E»jSM*^ftositti.3GB7*t), » 

HXo y * (PB)S"T?g|JH- S £:4l600PBi:&So *1X 

g/Jv*ffiT?fc t) *HSg^T*{i32kbytes*nPB ** D W 
T, 1if8IEB£PB§Mr o 40 
[0 0 4 2] »tl*7BfT-©1f$BE«{i, H37*- 
V7 KDffIMI8ffi«4(X)tt3 PB, 77D7*— h 
©r>r X*tSttlg401tflPB, er*T-^fflO®HS 
MW402tt640PB, nneflMW403H:VBRO¥^(f < y h 
b-h5.5Mbps, E8ftgEI$ll930# (1800#) ©If £39, 
847PB, i»±iSiBSS«ttll09PBf;&S, WSL £1 tit? 
«, t*y Mx- h5.5Mbps1?30»OE»l*BI*«llt-5 

[0 0 4 3] H4(B)tt*«JOI!MMI«OE»*^t. £ 
r**;*7T'ill^fcit£, a— tf-fc£SRECfr£>PAtl 50 
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SE/STOP$T©sK*>1*fW 1 M&mtK 1 ). r-* 

wkJTjfrt Lxmmz (me ■■ S601, utwc s 

ttTO^Xr-yX^-T) o E»*MIPt*AVWWK 
OlttCfttfitT LfcStt?, Btto^XftitfE** 

Tttf , 5#<DS»-ei ,800[Mbits] (7200PB)EgSftfc 

tSfc, hU-btt 

1800 [Mbites]/300[sec] = 6 [Hbps] 

fcfcSo 

[0044] m4(0immtm®mvy-(Xz*t o 
mzumiLfczsic. vtfMtfmtsfflc* cpu«e 

H/^-rxtt^oa-e*$So 

Cn = C t+ (Td-T t) RX4 
CCT'Cnti, ftBCaHSWOffbV^XCPB], CtttE 
gSig©fjBE«ig$©->MX[PB], Td«r7*;l/ h©E 
»«IB$IH|[sec], TtttaftSTOiHEBeiBfaec], R 
imM.tZ>vm<D¥v hb-HMbps]T'i&!?, Cn, Ct© 

[0 0 4 5] ME©B»>->©E«itfiEtfcfrrLfc 

8fi*S!#WU *n6*8lSLTCt(S603)feJ:tfTt 
(S604)£jj<i6So R«fcWgif^BTd (S606) 

*«fctfR(s607)*K*a-r. ME*tt«siWB>&iw 

[0 0 4 6] W±©1W8«fc»), *rl,^«*©lMXCn* 
tWtS (S607) o MIBOM*COSfcfeTf4i6*4:, 
C n = 7200 [PB] + (1800-300) X 5 . 5 X 4 [PB] =40200 [PB] 
t & D , SSff ft t fclM X(39847 [PB] ) J: 0 353 [PB] A 

£ <&So 

[0 0 4 7] AV$iJW201fiiegS^®^fa^202*g 

ftu ««*a^:s**(s608)o mmmmzitm 

*m L fc«^(S609) 14, HftOHttW-'T XeffiHRTfiE*: 
OW&n*#i6T (S613), a— if-fcHSL (S614), 
«EI^SITd%!l»ft5(S615). 

[0048] mmmj xmwmmt lt, mm 

m®202lZ7 7J)W>Z7-L>ZmiT, tt±HEflHH 
aoftgRLBN (-S^H©LBN) *«f|U USSESffi* 
©ffi^l©@«-9"^ Xfc Jt$S* So AV3?Jilgl5fiP±iiE 

if^XmttZo fc£U CO«^jR«O^XO« 
tET-feSo 0!l*.tf» aft©«l«"9--rXCi:*ft^«l«"9- 
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I C n — C | < 5.5[Mbps]xiO[sec]x4 ' 

[0 0 4 9] 84(0)^1"* 5 t«l!t^T5MbpsO«l»*2 

mm Lit 1 1 s (406) t. %iL^mmjx&. 

C n = 7200+(5X1200 X 4) + (l800-1500)x5. 5X4=37 
800[PB] 10 
tit*), »fcS«J*fiLfcStt(39847B , B])<k»> fc/JvS 

X£40200 [PB] 6 37800 tPB] ^ 1 2400 [PB] «/J vf 3 0 
[0 0 5 0] ME&IWm fB80tfWX£H<Dffffl 
tfa-tf-jWMttllT* 5 CT4: fc IMB £Ito t^S 

tmm?$>z>o m&mmmmffii&'WT-ztrjk 

»> , AV»Ji«PM:*IWc*OWI^->^ znm<DT 

mm wmt umiiuas*. tmmm 

[0 0 5 1] *$mMT*lt, 050g0J;?{c5O©fE» 
[0 0 5 2] $t\ CBRO*T*IBS-rSJi^-efeSo C 

©*£©E»i8iWtt4U«fc*f&fcfl^8t*^y h u- 

h TiJ* C fc K J: 0 EiMiM&Rfli^&S c t 
tfTtSo WAtf. 1.2CBytesOlES«#*CBR:9[yb 

Time = 1.2[GBytes]/9[Mbps] = 1092.27[sec] 
IB»RTIi-p*So Sfc, HUBci.ZCBytesOBaaifttC 
BR : 1 . 5 [Mbps] TESt S 
Time = 1.2 Kbytes] /l. 5 [Mbps] = 6553. 6 [sec] 
E»nIji-el5*o 40 
[0 0 5 3] &»±B5CA)fc**«fc3{«:VBRT*Hfi*{|$fc 

mmv- h 9Mbps t ib mm amm) ©ttei/c* 

[0 0 5 4] *lc, H(B)fc*t±3fcH8Wft(B*U 

->-y*»B-rsitic, ttrnHB^ecnsTKEab so 
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U ^HlfB^Lfcffi^togLTCtJsit/Tt^Sffi-rSc 

tos^a, ass nfc ->-:/© if >y h l- hiffflfflt 

«fi«/h£ft, Steffi* 9«&ftHEMM(tie*2 

[0 0 5 5] H5(C)tt, *>h©IE8l/-HcJ:»>RfHI* 
»iEt*»^T, £©!£&> mmLtcf-yWy h 

[0 0 5 6] *&fcVBRfcCBR*<}l&*3i§£#**o C 
©^iiCBROfBSS^F^(Tc)fej:l>*HB8-9-^X(Cc)^^ 

n^f nx 7 * ;n» ©i mmm (w ts * m bii^ x(c<o 

[0 0 5 7] £fc, I^lK»BI$IH*Otfr*j56fcL 
T, »±HIB«1S**ff]l»LT, -B$«fcr-*ffi«fc 

SftTi,v5i§£T?fc, 3WW«K»jhBE»iB«07 r-T 

[0 0 5 8] 07£ffll^TCBRT'B§i£ftfclf£<7X Hi® 
ESfi«©*-^- 7 o - 1 «t S i9jhBfS«0«^0» 

Ltzi%&<DWim&&m&<DV'(Xgmk'D^T<D7U- 

[0 0 5 9] H7K0^tSI!W»fl}a§O»BiS«^O 
r-^»ii^ti, HRKI4»B*P»L, v;^7lx^ 
+mST©^y 7 7 ^£©^ X*g*TT-# fc 
S^fti^?, AVWF7-l'/ i ;208(CfJjA^A§o AV 
fflffl K7-f /«08ttAVWWBZ01lC-f'<> h%iM0> AV»J 

*77"f/I/i:UT«i**l»W*(S801). AVHfPffiZO 
ltt, lraa77l';V^7rA204©^t§M^fiJfflL 
TflBE^«/FDAV/001FDAVSr^ h 'J307(c{g© 

*^Mt5. LfrU BES»7MtlSa7 7'r7U'>X 

MfflS201fc:jgt, S802,S803t?x^-fej;O : 7x-^X 
3-K*«BU X7-tfAO§l^JEO«^», AVM 

MEAV|iJIWJ:0«^*K»fc^-fXaength)*flMI 
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U S805<k *) I)B!E§lnB$©«*l7 F UX (ADR. cont) 
*, S806«fc9»±Hfl8*©$fcsB7FU*CADR staOfcH 
S77^;l/^XrA©MIfcfre>$f#-f5o AV$iJffllgP201 
t*S807ic43fT, »ihBia^«fffcMiHS804T*#e.ft 

fc^xor-^^Sf i&sn«A^*fMiii-rSo ss 

07^KO^«, S808(cfe^T, »HiB8fc8<DiMX 
*«fi, ADR cont+Length©1J-l'XW±0«i*tt*S 

©»tii**tt*«. MB©#IWjEWc»gLT^* 

tii*ttiE««7t*. 
[0 0 6 0] $fc» B8KS^t#±HES««©*- 

1001"e#*C**fh>fcRfc, S1002,S1003T'X7-S 
tfXr-#X3-F*SiI!U X7-t§iWOl^ 
tt, Sl004T*t&»-«MX(LeiigthX S1005T'f)iiffi« 
©SU7KUXCADR cont), S1006T*SiltBiS$©?cS 
7FbX(ADR staOfc^fUPfURflU Sl007t?»B£ 
MWW'fc, iafBSl004T*#6ftfc1MX©T-*a<S 
$&*5frSfr*ffffi*3o S1007tf Jt©«£H\ S1008 
fcfel^T, |»±He8HS8©lMX**ffi, ADR cont+L 
ength©-<W XO±ffi* LT, S1009T*r- *©»#&& 

[0 0 6 1 ] 

rt-e««*i£*«/.hu s^bfc («ELfc) tasi/- 
f ■vnmmfowm^m.t^c t imm?3b*o 

ftSftS*^ 1 |i{fc©IEfibWR7"rsitfc> SlBIt© 
Ea»MO«KOfcfe<DilS«SfHI*fT?o 

[0062] tit. mmmzuMu mmtmm 
t&tttk* %mmmmz>ct&xi% a c© 



(9) 2 0 0 1 - 4 3 6 3 1 
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[02] *micm%-mm<ov7htx7mz 

[03] *«Wtfett*-*)i«lOE«*ft©fll«E« 
[04] *5SBKi3^S-*«WOlll«Eto«pHWa 

10 s6n*^tfcHT**o 

[0 5 ] *SSflfi:*tt5-*J»W©VBRE»«fOlB»^ 
IHHStt©fc»©«*©£ltfa£ U fcJf£© 7 n * 
-FT*£?>„ 

[0 6 ] *^fcfentS-Hffi0iJ©VBR!a«SB#©fagBf 
B«K©fca6©IW©«»W8* Ufcil^iwtHT* 

[07] mwicmz-mmmmmmmmm- 

/<-7n-Lfc^©fi^©£l&b<££L;fcii£©7n 

20 [08] *f85ifcfctt*-^W©&±fflS«tf*-M 
-70-L£J§£©fS$©^lftmLfci§£©7n- 

[0 9 ] 8£*©StB£i3tt SE»»ft©«N8ElHT* 

[010] fie*©fiffifc«tt*E»«*©i«BEiH"e 

[ft*f©!^] 
100 CPU 
10 1 RAM 
30 1 0 2 ROM 
1 0 3 Sftgfl 
1 0 4 v'XrA^ay* 
107 »iti7Wi^y77 
10 8 MPEG e-rtxyn-^- 
1 0 9 v;]/f-7l/*tf 
110, 113 /W7r 
111 MPEG £ rtfr 
1 1 2 rv;l/^7b^+i- 

114 fVX^ F5-f7 I /F, EC Cxyn-^/ 
40 f^-# 

1 1 5 rVX? F5'C7 



KM 2 0 0 1 - 4 3 6 3 1 



[01] 



101 



100 



i1£ 



CPU 



120 



E 



108 



102 



RAM 



MPEG 



118 



MPEG*-* 



122 



f^l^T MPEG tfx3* 



in 



ROM 



103 



104 



107 

i/ 



Hi 



^77 1 109 



110 



123 



119 



MPEG 3T — r-oj* 



H 

it 



118 



105 



106 



eccx>=— $r 



113 



116 



114 



115 



[02] 



r 2oo 



AV 



JPEG 
Codec 



203 



206 ^ 



208 



201 



202 



Avmm 



T I - j.-tf-AX> MPEQ Corfoc 

I REC, STOP. fTAf^UW 

If Jtffiftr-* PAUSE, PLAY etc. 



I 



204 



I 



207 



(11) 



$$FJ 2 0 0 1 - 4 3 6 3 1 



[03] 




as* 






256 




4 




4 


A'*— At* v Viv L 


4 


BN 










4 










230 




4 




4 




4 











[04] 




2001-43631 



[05] 



(A) 



1A 



506 



503 



(C 



503 



510 511 512 



; 504 




513 





ttSCPB] 


7=Y * 


M[PB] 


ft9[PB] 


[PB] 


CBR 9Mbps, 15* 


3 


1 


640 


32400 


8556 


CBR 1.5Mbps, 1t0# 


3 


1 


640 


39600 


1356 


VBR Haximura(9Hbps, 


3 


1 


640 


40636 


320 


VBR 

Average{5. 5Mbps, 30 
ft) 


3 


1 


640 


39847 


1109 


VBRMinifnunOtps.30 
ft) 


3 


1 


640 


3600O 


4956 



[09] 



1100 "01 




(13) 



f#M 2001-43631 



[06] 



C 



S60O 

vrr i?l3B*<n«8i*<7>i j+w X 




S603 



S604 



S0O5 

ftHft&d4LTl'fieflft-K<ttfttf?h 



E 



S606 



S607 

( Cn=Ct+(Td-Tt)R ) 



S6o&:iiiafmair<r;r&£ 

W-iX : Cn) 




FALSE 



FALSE 



TRUE 



S6H* jE*»7 



S600 
O-(S803 ISLff ) 




S612 A«t«7 



S613 

*(T-(C<HCU/R) 



S614 



$615 
Td $#jE(Td-T) 



[01 0] 



1216 




■1215 



1204 1205 1206 1201 1208 1209 1210 1211 1212 1213 1214 1215 



(14) 



0 1-43631 



[07] 



CS800 ^ 

l 



S801 



FALSE 




FALSE 



TRUE 



Length «-«3ii<*t^ Xffift 



S806 

ADR stafcH&Jtae«tf<D*ffl7KUXJ»* 




FALSE 



(tf YX : ADR_cont+Lenffth) 



S813 . 



^ S812: xEtt%7 ^ 



^ S814: Jtg»T ^ 



(15) 



ftl»2 0 0 1 -4 3 6 3 1 



[08] 

CS1M0 



FALSE 




51004 

Length Xfcft 



I = 

SI 008 

adr g^-gjfcgggg^nTKu^aw 




S1007: ADR_cont< 
ADR.stat-Length 



FALSE 





TRUE 




Sl0O8:S»ltSI3 
X : ADF 


Lcont+Length) 





S1013 



S1009 



